Enhanced long-chain fatty acid uptake contributes to overaccumulation of triglyceride in hyperinsulinemic insulin-resistant 3T3-L1 adipocytes.
The precise pathogenesis of obesity remains controversial. In obesity, diminished adipose glucose utilization suggests that some other substrates may be responsible for the adipose triglyceride (TG) overaccumulation. Here we attempted to evaluate if long-chain fatty acid (LCFA) flux was modulated by a physiologically relevant condition of hyperinsulinemia in 3T3-L1 adipocytes and if the altered LCFA influx might eventually contribute to the TG overaccumulation in obesity. The effects of prolonged insulin exposure to adipocytes on basal, insulin-stimulated LCFA uptake as well as intracellular LCFA metabolism were measured. Prolonged insulin exposure was found to induce insulin resistance (IR) yet enhance basal and insulin-stimulated LCFA uptake in normoglycemic condition, and the addition of high glucose exacerbated these abnormalities of both glucose and LCFA influx. Along with the enhanced LCFA uptake was an increase in the rates of intracellular LCFA deposition and incorporation into TG; but a decrease was found in basal and insulin-suppressive LCFA oxidation, as well as in isoproterenol-induced fatty acid efflux. Inhibition of either phosphatidylinositol 3-kinase or mitogen-activated protein kinase (MAPK) pathway did not prevent the induction of IR, whereas the enhanced basal and insulin-stimulated LCFA uptake was abrogated by inhibition of MAPK pathway. In hyperinsulinemic insulin-resistant 3T3-L1 adipocytes, basal and insulin-stimulated LCFA uptake tends to increase via a MAPK-dependent mechanism. The increment of LCFA influx predominantly accounts for TG overaccumulation, but not for mitochondrial oxidation, and is prone to retain within adipocytes. These findings may interpret the plausible mechanism of pathogenesis for obesity in hyperinsulinemia-associated IR.